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ABSTRACT 
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FOREWORD 



This is one of a series of eleven HAMDBDOK sub*volumes which 
has been prepa'^isd to provide training for educational R&D personnel 
in the develope.iant of instructional materials. 

The USER*S HANUALp which accompanies the series, describes the 
role each vol unit is designed to play and the sequence recommended 
for its use in t^ie training process. The user ts» therefore, urged 
to read these Instructions uefore using this >r any other separate 
volume. 
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c. 

IDENTIFICATION 
MATRfX 



TVO MAJOR PURPOSES IN MAKINT, SEQUENCING DECISIONS 



PURPOSES 



CRITERIA 



To be able to schedule 
student learning of 
PREREQUISITE behaviors before 
the behaviors CONTINGENT on then 



'To be able to learn one act of 
criterion behccuiora, it is 
neceasary^ beforehand, to learr\ 
one or more sets of other 
criterion behaoiora 

'Prior mastery of these other 
criterion behaviore ia n ecesaartj 
becauae they are prerequt^aites 
to the mastery of the (one) 
criterion hehccoior at issue 

^Sequencing decisions concern the 
identification of criterion 
hehaoiors when mastery is 
prerequisite to the mastery of 
other orxtervon behaviors 



To be able to schedule 
student learninq of 
FACILITATIVE behaviors b efore 
the behavlcs which s^e 
FACILITATED by them 



'To be able to learn one set of 
criterion behaoiors, it mrnj he 
adoantaqeous^ beforehand, to learn 
one or more sets of oth^r 
criterion behaviors 

•Prior masterif of these other 
criterion behaviors may be 
advantaaecus because they make it 
easter ot more efficient to master 
the (one) criterion behavior at 
issue 

-Sequencing decisions concern the 
identification of criterion 
behaviors when mastery is 
facilitative of the mastery of 
other crtterton behaviors 



e.g. , 

-The Aturfent fa^udge ptxu4^.K ainnot 
tcoAn to bid on. to ptau until kt 

• •To Ajd^^Xi^oi AiUXA 

• •To <dtntHy point vaJLa^ a 

hand 

-These behaviors (criterion or 
sub-criterion) are prerequi si tes 
for learning how to bid and/or 
how to play 



e.g. , 

-TkQ 6tud^nt bnldgt plcmvi can 
ttOAn to "plcu/'' lOiSt OK can 
ItOKn to "bid*' iOut; nexthtK iA 
pKVitquAJ^itt tc tht othvi 
[aUkoaqh ''biddinc^'' ^ 
convtntijonaJUu txwght ^xA6t) 

'TtOLching '"ptoj^" iin^t, it am 
hspoth^iztd, can ^ayXuC^Xe tKe 
t^ninq '"biddi^"" [tht Atxidtnt 
ttoMl \iJi^t how tke K^ultM oi 
bidding OK^ uAtd 06 an aid in 
6ubAC,qa^ntLi^ tixvining bidding] 
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IDENTI nCATION 
MATRIX 



P./O MAJOR TYI^ES OF SEQUENCIfC, DECISIONS 



TYPES OF 
SEQUEfJCiNf, 
DLCISluNS 



WITHIN 

a SINGLE criterion bcfuivior 



AflONG 

two or more criterion bch.^viors 



CKITEKIA 



ur oj t'Jo oi^ nor 



. a<.- *t . ... ..J . - ^ , - . 



order {>: vhic':: 

••.V(7>V': r\il -cri tcrion hchivicr ic 

'•All t':r cr])rj\itr suh-critcr: on 
behavior r, arc finalVj 
intC'jratC''< into a co:-:r>lrtc 
cub-r*,'^i tcrz cK hch.:'jior 

■Tr:i:jt' di'j*isiOJi.^ r:ii:c in: 

^*nTJ:P C.l (in thin section of 

the j:a:jdj>ook) 

and 

••TAS?: J (i)Jicre dccinionc ca)\ he 
revicel in the light of other 
ctrati^nj ijifey^^uition obtained 
hevorJ TAHK C) 



-bic: zne^t'^ict'i oyia:- fro^n\T^ nay ne 
raz<c up of tz\? or nore eriteri on 
belhOi'^iorr^ vhieh erp^. h.ai'r a 
''vrereniydr:' te" or a "fedl '.tative' 
effect on oth^er rriter: en 
iH^'urJiorn 

'fhy::ienci'>:7 tied n ion n eo-icem th,e 
order in L^iich: 

'•bach eriter^'on lehavior le 
lea7*ncd. 

• •blojrioite^ con'':oy'i to tJo or more 
critcricrn lediaelors can be 
learned 



~7^:ccc e^cc'is'i one are na^.c in: 

••.777,7^ Clidn thin section of 
thr }!A::DbOOK) 



SEE NOTE ON NEXT PAGE 
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NOTE 



It Is a matter of judgment to how much of a performance or of 
a curriculum to label a CRITERION BEHAVIOR. Take as one example the 
Instructional development process being dlsv'.usscd In these volumes. One 
might choose to call the whole development process the criterion 
behavior. Or, one night choose to call each of the major tasks a 
criterion behavior. Or, one might choose to ':all each of the steps 
within a task or each of the sub-steps within a step a criterion 
behavior. While there are some formal criteria suitable for making 
decisions of this type (see later), differing units of behavior can 
meet the criteria. Thus, for example, the units labeled tasks, '^cps, 
sub-steps, and even sub-sub-steps In these volumes can all rreet the 
criteria. The decision as to which unit to settle on Is, therefore, 
arbl t rary. 

For purposes of analysis, it probably makes little sense to 
label so complex and comprehensive a performance as the complete 
Instructional development process as a single criterion behavior. 
It is likely to be broken up into multiple criterion behaviors. 

Once the unit of behavior to be labeled a criterion behavior 
Is settled on, the number of sub-cr Iter'on behaviors (meeting formal 
criteria for sub-cr I terlon behaviors) Into which a criterion behavior 
can be sub-divided Is fixed. (Criteria for labeling behaviors as 
criterion, sub-crl ter Ion, or preparatory are provided In the "D*' 
volume of the HANDBOOK.) 

The guidelines for making sequencing decisions which are ^ade 
In TASKS "C** anci •'G*' based on relat lorahl ps among multiple criterion 
behaviors, between a criterion behavior and Its sub^crlterlcn behaviors, 
or between multiple sub-criterion behaviors belongirig to a single 
criterion behavior are applicable regardless of differing judgments 
a~ to the appropriate unit of bheavlor to treat as a criterion 
behav lor. 
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tTl^ I C.I 



Sequence task awlysls results for all the Sub-Criterion behaviors which make 
up Mch criterion behavior. 



C.1.1 



Sequence ta«k ^nalyilt Infonnatlon describing all Sub-STEPS (or 
terminal behaviors) which make up each Sub-Critericn behavior. 



Sequence task analysis information describing all Sub-Criterion 
behaviors vhicn r.aMe up each criterion behavior.* 



^There is anple opporU^nity during TASK "^7" (STRATEGY FOmJLATIOf^) 
to chanae sequerKring deciaiona in light of additional infomation. 
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OVERVIEW 



Task analysis results 
for each 

CRITERIONTcTTavior 



ACTION 

Sequence results 
separately for each 
sub-criterion behavior 

and then for all 
sub-criterion behaviors 



OUTFUT 

A sequence of results 
of behaviors ordered 
so as to maximize: 

••Prerequisite effects 
Fad! native effects 



C.1.1 



All task analysis 
results 

[FORM A.5(U) or (ll)] 
for all elements of a 
Sub-Criterion behavior 



C.1.2 



All task analysis 
results 

[FORM or (U)] 

for: 

:oDttituent sub^criterioi 
behsTlors and 
criterion bshSTiors iv 



Sequence 
task analysis results 



ii 



Sequence 
task analysis results 



Sequencing of 
vertical and horizontal 
task analysis results 



ili 



Sequent^e depending on 

relationship ssuxig 
sub«criterion tehariors 



vi 
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C.l 



PAGE INDEX 



CRITERIA FOR 
EDENTIFYING INPUTS 



ACTION TO B£ TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: What 
C.l .1 are vert leal 

and horizontal 
results . • 18, 19 



-MATRIX: How 
to sequence 
vertical and 
horizontal 
task analysis 
results . • 20, 21 



'MATRIX: Adequacy 
of sequencing of 
task analysis 
resul ts • • • • 25 



SUMMARY OF 
PROCEDURES 
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■ 

-MATRIX: 


-MATRIX: 




-MATRIX: Adequacy 


SUMMARY OF 




Relationships 


Sequencing 




of sequencing of 


PROCEDURES . 


. 38 


which may exist 


sub-cr! terlon 




task analysis 






among 


behaviors based 




results • • • • 39 






sub-crl ter Ion 


on their 










behaviors ... 32 


relationships 
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BACKGROUND INFORMATION 
FOR ENTIRE STEP C.l 





page 


Defining CRITERION and 
SUB-CRITERION behaviors 


1 1 


Kinds of sequencing decisions 
which hAve to be made *Vr1thin'' 
a single CRITERION behavior 


12, 13 
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C.l 

IDENTIFICATION 



DEFINING ^'SUB-CRITERION" AND "CRITERION" BEHAVIOR 



CONCEPTS 


Sub*CRITERION 


CRITERION 


behavior 


behavior 




-i4 Sub-CRITERIOa behaa)ior oan 


-i4 CRITERION behavior can oonaiat 




eonaiat of: 


of: 




• •One 01* more pBrfomanae 


••Tuo or more Sub-CRITERION 




Sub-STEPS 


behaviora : 


CRITERIA 


OT 


/Perfotfnance Sub-STEPS 
or 

/Knowledge domatn temnnal 
behaviora 




teimiruxZ behaviora 




-i4 Sub-CRITERION behavior uaually 


-A CRITERION behavior hae aU of 




has one or more of these 


theae propertiea: 




propertiea: 


••An identifiable, logical 




••An identifiable, logical 


end point 




end point 


••An identifiable OUTPUT (product 




••An identifiable OUTPUT (product 


or reault) 




or reault) 


• •An mount of behavior worth 




• •An amount of behavior worth 


teating* 




tea ting* 





Un SECTION "D" the term preparatory objective Is used to Identify the behavior which 
Is defined here as Sub-CRITERtON. 





e.q.. KNOWLEDGE DOMAIN 


e.q. . KNOWLEDGE DOMAIN 


EXAMPLES 


-In chmUtAy, a ^epa/ULte 
Sub'CRlTEHlON b^havio■t might be 
idzntl^i^ ioK CAch etwnervt in 
tht p^Ax^odic tabtz; thz tznminaJL 
behavioK be/ng to tut thz 
p^opeAtiu tht ttmejvU {e.g., 
nambe/L oi ztzctAjoru and pHjotona, 
aXomiz vo^^ight^) 


-In chonutAy, a cniXznion behavioK 
might K^vuUiz thz behavior of^ 
idtntif:^ying the ba6e4 ioK the 
position in the peAiodic table 
oi each element 




e.q.. PERFORMANCE 


e.g., PERFORMANCE 




-In math, Sub-(XITER10N bdzavion^ 
Kdlattd to tht CRITERION bohoMijoK 
In tht Kight-hand column migfit 
indbxdt' 


-In math^ a cAitJViion behavior 
might KexruuUie the. ability to 
compute I e.g., maltipty ok divide) 
u^ing togaxithm6 




••UtimcuUng thi choJiacteA>atld' 
a numbeA) 






••Looking up lt6 "mcuttcAAa" on a 
table,; cXc. 
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C.l 

I DENTIFi CATION 
MATRIX 



TWO TYPES OF SEQUENCING DECISIONS 
WHICH HAVE TO BE HADE CONCERNING EACH CRITERION 3EHAVI0R 



TYPES OF 
SEQUENCING 
DECISIONS 



CRITERIA 



Hade In Sub-STEP CM 
TYPE I 

In what order should the 
hierarchical behaviors 
withfn a sub-crl terlon 
be sequenced? 



-Jn TASK B, Sub^STEP B.4.3, when 
it woB deemed appropriate, 
task onalifBie information at 
mare and more apeoifio levels 
of detail were obtained 

--In th'i Sub'STEP (C.l.x), it 
must n^o he deaided in what 
order each of the eeparate task 
analyeee at increasingly IcDer 
(i.e., more specific) levels of 
detail should be sequenced (and 
subsequently he taught in that 
order) 



Made In Sub-STEP C,1.2 

TYPE II 

In what order should each 

of the two or more 
sub'crl terlon behaviors 
be sequenced? 



-In TASK B, Sub-STEP B.4.1, task 
description information for 
performance Sub-STEPS or for 
knowledge domain terminal hehavior 
were sequenced in a preliminary 
order 

-In Sub^STEP C.2.2 and again in 
TASK J. further sequencing 
decisions are made concerning 
he)iaviors WITHIN c criterion 
behavior 

-'The decision imyolves the order 
in which two or more sub- criterion 
behaviors at the acrne or 
coordinate level of detail should 
he sequenced 



EXAMPLE 



SEE OPPOSITE PAGE 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


All the task analysic FORMS for elements of a Sub'' 
Criterion behavior sequenced in an appropriate order: 

vertical results ordering prerequisite skills 
ahead of the skills in which they are con^ 
tingent. 

... horizontal results ordering skills in the 
sequence in which they are exhibited. 


WHAT YOU WILL 
WORK FROM 


(1) All FORMS on v/hlch the task analyses have been 
recorded for all the elements of each Sub- 
Cr! terion behavior. 


WHAT YOU WILL 
DO 


(1) Sequence all vertical task analysis results In an 
appropriate order. 

(2) Sequence all horizontal task analysis results In 
an appropriate order. 


FORMS YOU WILL 
USE 


None 
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DESCRIPTION OF Sub-STEP 



C.l.l 





INPUT 


ACTION 


OUTPUT 




All task analysis 




Sequence 




Sequencing of- 






results 




task analysis results 




vertical and horizontal 






[FORI^ A.5(i*) or (11)] 






task emalysis results 






for all elements of a 














Sub-Criterion behavior 














i 




ii 




iii 











Job Aid Contents 

CRITERIA FOR 



IDENTIFYING INPUTS 


ACTION TO BE TAKEN 


STANDARD FOR OUTPUTS 


FORMS TO USE 


-MATRIX: What 
are vertical 
and horizontal 
results • . .13, 19 


-MATRIX: How 
to sequence 
vertical and 
hor i 2onta1 
task analysts 
results . . 20, 21 


-MATRIX: Adequacy 
of sequencing of 
task analysis 
resul ts . . . . 25 


SUMMARY OF 

PROCEDURES . , . 2'* 



Required Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 






Task analysis results 
on FORMS A.5(^> or 
(11) (carried forward 
from) 


B.5 
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Sub- STEP 




JOB DIAGRAM 




INPUT 






ACTION 


OUTPUT 






All task analysis 
results 
[FORM A.5( '0 or (ll)] 
for all eleaents of a 
Sub-Criterion behavior 




Sequence 
task analysis results 




vertical amd horizontal 
task analysis results 






















i 




ii 




iii 



















Vertical 
task analysis results 



f .a 



Sequence by 
leve 1 s of detai I 



I .a 



Prerequi s I te ski M s 
sequenced 
ear 1 ler than 
con t i ngent skills 



iii. a 



Horizontal 
task analys i s resul ts 



i .b 



Sequence by 
dl rectlon of 
customary performance 



i I .b 



Coordinate ski Ms 
hor i zonta 1 1 y sequenced 

in order of the 
customary performance 
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BACKGROUND INFORMATION 





page 


Two types of sequencing decisions 
(horizontal and vertical) about 
performance Sub-STEPS which make 
UD a Sub-CRITERION behavior 


18, 19 


Determining how to sequence 
vertical and horizontal task 
analysis results for "performance" 
Sub-Criterion behavior 


20 


Sequencing decisions about 
''knowledge domain" terminal 
behaviors 


21 
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lOENTlFICATION 
MATRIX 



TWO TYPES or SEQUENCING DECISIONS WHICH HAVE TO BE MADE 
ABOUT PERFORMANCE SUB-STEPS WHICH MAKE UP A SUB-CRITERION BEHAVIOR 



TYPES or 

SEQUENCING 
OECISIOIiS 



CRITERIA 



Sequencing decision about 
VERTICALLY related 
task analysis results 
for a single Sub-STEP 



-W7i^n a task analysis for a 
single Suh-STEP is judged to be 
at an insufficient level of 
del ail~Yi,e» , it is judged that 
students sannot take a recpUred 
ACTION vhiah is to be associated 
vith an i::PVT class), lower levels 
nore specifics task anahjses are 
pe2^for^>el (Oe<, lajc 2 5) 

-Ti:e de^yisijn to be '"^a^Ie iK^clvec 
ttit2se vertical arroKje.: 

'Tultiple levels of tJ^k 
rp.su I ts : 



* In Dr^at order en 



t>u 



toJK .mal-jct^ results *or 
these levels be arranqed 



freco'^inj t'lc 
de 



taught ) 



Sequencing dec fs ion about 
HORIZONTALLY related 
task analysis results 
for two or more Sub-STEPS 



'When a task analysis for tuo or 
rjore Sub^STEPS has been perfoYr\ed 
(for same of uhich vertical 
analyses have also been perfomedi 
the follouing sequencing 
decisio^is have to be made: 

••In what order should the 
task analysis results for each 
Suh'STEP (relative to each other 
Sub'STEP) be sequenced 

•'Within the above sequence, in 
what order should vertical 
results for one (or rnore of the 
separate Sub-STEPS) be 
sequenced 
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C.1.1 



EXAMPLE (COHPUTATION OF LOGARITHMS) ILLUSTRATING HORIZONTAL 
AND VERTICAL SEQUENCING DECISIONS WHICH HAVE TO BE hAOE 



HORIZONTAL Decision 



Task Analysis for 
Sub-STEP 1 
(estl^mating characteristics) 



Task Analysis for 
Sub-STEP 2 
(obtaining "mantissas" 
from logarithm tables) 











1 





in what order should the results for these two Sub-STEPS be sequenced (and then 

the two Sub-STEPS be taught)? 

, I 



VERTICAL Decisions 



k mm •«« ^ 




-It was determined during task analysis 
that students did not know how to obtain 
a "characteristic" for decimal numbers. 
Accordingly, a lower level task analysis 
was performed yielding the results to 
the left. (If it were determined that 
the ACTIONS now diagrammed could not be 
taken, a still lower level of dtttaW 
would have to be obtained.) 

-The sequencing decision which has to be 
made: in what order is this diagram 
(to the left) to be sequenced relative 
to its parent (Sub-STEP I) above. 
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DECISION 
MATRIX 



CONOf TIONS 



DETLRHINING HOW TO MAKE SEQUENCING DECISIONS 
ABOUT VERTICAL AND HORIZONTAL TASK ANALYSIS RESULTS 



1 

VERTICAL 
ta$k analysis results 



HOR I ZONTAL 
task analysis results 



MIXED 

vertical ar>d horizontal 
task analysis results 



ACTION 
TO TAKE 



'Arrcffig^ the task 
analysia results in 
the folloifing 
sequential order: 

••let: loQeBt level 
cxnalysie attained 

••2n'i; next highest 
level analysia " 
attained 

**5rd: next highest 
level analysis 
attained 

• • Las t : Original 
task analysis for 
the Sub' STEP 



-Arrange the task 
analysis results in 
the order in which 
each Sub^STFP in the 
Sub'Critenon 
behavior is perfomed. 

••Jet: let Sub-STEP 



'2nd 
'Last: 



2nd Sub'STEP 
3rd Suh-STEP 



Last 

Sub -STEP 



'Arrange results as 

in the middle oolurm 

-For these individual 
Sub-STEPS (uithin 
this overall 
sequence) having 
"vertical'' results, 
keep the order as 
performed in Colum 



'Decisions about the 
order in which to 
teach these Sub-STEPS 
are made in TASK "(7'' 



RATIONALE 



erJc 



^ Lowest level results 
identi fy skll Is which 
arc prerequi si te to 
the learning of higher 
level ski 1 1s 

-Within a Sub-STEP, 
lower level ski lis 
should be sequenced 
earl ier (i.e., taught 
ear 1 ier) 



-Ski lis for Sub-STEPS 
at coordinate levels 
can be taught in a 
forward or backward 
order 

-See TASK G for 
rationales for each 
order 
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-When Instruction is 
provided foi^ a 
Sub-STEP having 
vert I cai resul ts 
(either in a forward 
or backward order 
rclat Ivc to other 
Sub-STEPS) : 

••Lower level skills 
will be taught 
before higher level 
ski 1 1s related to 
that Sub-STEP 



C.1.1 
oecisiOM 

MATRIX 



DETERMINING HOW TO SEQUENCE VERTICAL AND HORIZONTAL RESULTS 
FOR KNOWLEDGE DOHA IN TERMINAL BEHAVIORS* 



*A Sub-Criterion behavior In a knowledge domain may consist of one or more terminal 
behaviors. Procedures recommended for dealing with vertical and horizontal results 
for these terminal behaviors are Identical with those recommended for performance 
Sub-STEPS - See opposite page. 



HOK I ZONTAl 



Terminal Behavior 
0] 



Terminal Behavior 

n 



INPUT 




ACTION 


Comb 1 nat ♦ on 




Def 1 nes 


► 




• 




Oecompos i t i on 




Defines 


► 








Simple 




Def i nes 


repl acement 


► 



Doub 1 e 
repl acement 
react ion 



Defines 



INPUT 



Comb i nat i on 



Oecompos i t Ion 



S i mple 

rep 1 accrrwnt 



Double 
repl ac<n>cnt 
react ion 



ACTION 



Compares and 
contrasts 

wi th other 
reactions 



Compares and 
contrasts 
wl th other 
react ions 



Compares and 
contrasts 
wi th other 
react ions 



Compares and 
contrasts 
wi th other 
react ions 



VERTICAL 











Elements in 

comb i cat ion 




Descr Ibes 
state of 
e 1 eme n t s 




»■ 










Elements 
not i n 
comb i na t i on 




Describes 
state of 
elements 
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JOB PROCEDURES 





P«9* 


SUMMARY OF PROCEDURES 




Adequacy of sequencing of vertical 
and horizontal task analysis results 
for each Sub-Criterion behavior 


25 
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CJ.l 



ILLUSTRATION SUHHARIZING PROCEDURES FOR SEQUENCING 
ALL TASK ANALYSIS RESULTS 
FOR A SUB-CRITERION BEHAVIOR 



#1 

a. Create (or maintain) a forward 
order of task analysis rosuTTs" 
for all Sub-*STEPS making up a 
performance Sub-Criterion 
behavior (or for all terminal 
behaviors making up a 
knowledge domain Sub*Criterion 
behavior) 



#2 ^ 

a. Identify each performance Sub-STEP 
(or each 'knowledge domain terminal 
behavior) which has had a task 
analysis performed to one or more 
lower levels of detail (Results 
on FORM A,5{^) for performance or 
A, 5(11) for knowledge domain) 

b« For those so identified, sequence 
task analysis results in the 
fol lowing order: 

••Lowest levels first 

••Progress in an ascending order 

••End with highest level analysl« 

c. Insert this ascending sequence 

wi til in the forward order developed 
for all the separate Sub-STEPS 
(or termlra) behaviors) 



FORM A.SO) or A.5(n) 



-'-(ZZl -CZZI --^(ZZI 



cffl 



2k 



C.1.1 

STANDAKOS 
MATRIX 



ASSESSING THE ADEQUACY OF PROCEDUF^ES FOR SEQUENCIMG 
TASK AIJALYSIb RESULTS FOR 
A SINGLE SUB-CRITEiUON BEHAVIOR 



PROPERTIES 



CRITERIA 



COfiPLETENESS 



-Task analyoio resultc ca^c 
collected a72d opgmi'fsed for 
all clenentG of a Sub-Criterion 
beliavior: 

''All Suh-STEPS for a perfonnanae 
Sub-Criterion behai)icr 

''All teminal behaviom for a 
ImoDledge domain Sub-Criterion 
behaoior 

'Task analyses are collented and 
orga>iized for elencyits of 
Sub-Criterion beliaroiors analysed 
to loh:er levels of specif id Ly 
or detail 



ORDER 



-Horizontal results are sequenced 
in a fo2\:ard direction (the sa'^iC 
direction in Dhicli the separate 
behaviors arc produced) 

-Vertical results are sequenced 
in order of prerequisite skills 
(prerequisite skills precede 
continge?it skills) 



ERIC 
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PREVIEW OF THE NEXT SubSTEP 



YOlJP PPODUCT 


FORMS -for each Sub- Criterion behavior sequenced 

hosed OK the relatiorishipfs ) of Sub-Cr-Uerion behaviors 
to each other. 


WHAT YOU WILL 
WORK l-ROM 


(1) All FORMS on which task orialyses are recorded for 
all Sub-Criterion behaviors wh?cin make up a 
criterion behavior (grouped for each Sub-Cr f ter ion 
behavior) . 




(1) Inspect task analysis results for presence of each 
of three types of relationships among Sub-Cr i ter fon 
behaviors: 


WHAT YOU WILL 
DO 


shared elements 
contingent relationship 
... prerequisite relationship 

(2) Order the FORMS for the separate Sub-Criterion be- 
haviors based on thefr relat lonsh Ids to one another. 


FORMS YOU WILL 
USE 


Mone 
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DESCRIPTION OF Sub-STEP 



C.1.2 



INPUT 



ACTION 



All task an&lyslB 
results 
[FORM A.5(i*) or (ll)] 
for: 

constituent sub-critcrioi 
behaviors and 
criterion behaviors^ 



OUTPUT 



Sequence 
task analysis results 



Sequence depending on 
relationship among 
sub^criterion behaviors 



CRITERIA FOR 
IDENTIFYING INPUTS 


Job Aid Contents 
ACTION TO BE TAKEN STANDARD FOR OUTPUTS 


FORMS TO USE 


•MATR 1 X : 
ReUt lonshlps 
which may exist 
among 

sub^cr i ter ion 
behaviors • . . 32 


•MATRIX: 
Sequencing 
sub-cri terion 
behaviors based 
on their 

relationships . 3i» 


-MATRIX: Adequacy 
of sequencing of 
task analysis 
results « « • « 33 


SUMMARY OF 
PROCEDURES . . .38 



Required Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 






Task analysis results 
(carried forward fronO 


C J J 
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STEP 1 CJ.2 1 




JOB DIAGRAM 






INPUT 




ACTION 




OUTPUT 




All task anal/sis 
results 

(FORM A. 5(h) or (ll)] 
for: 




Sequence 




Sequence depending on 

relationship aaong 
sub-criterion behaviors 






constituent sub-criterlor 
behaviors and 

criterion behaviors^ 
iv 




Y 




vi 















Sub-criterion behaviors 
share common elements 



Iv.a 



Sequence 
shared elements 
early 



v.a 



Shared elements 
sequences before the 
»«jb-crlterlon behaviors 
of wh?ch they are 
constituents 



vi .a 



OUTPUT of one 
iub-crfterlon behavior 
becomes the 
INPUT to another 



iv.b 



>equ3nce 
sub-crl tcrion behaviors 
in the same order 



v.b 



The sub-criterion 

behavior which 
provides an INPUT 
to another Is 
sequenced before 
the latter 



vi.b 



One sub-criterion 
behavior Is a 
prerequls 1 te for 
another 



Iv.c 



Sequence 
sub-crl terlon behaviors 
in a 

prerequ 1 s I te/cont 1 ngent 
order 



v.c 



The sub-criterion 
behavior which Is 
prerequisite Is 
sequenced be fore 
the one wh I ch ! s 
contingent on It 



vi.c 



ERLC 



BACKGROUND INFORMATION 





P«9« 


Relationship between sub^crlterion 
behaviors and criterion behaviors 


30 


Sequencing the task analysis 
results for separate sub-criterion 
behaviors and the criterion 
behavior based on them 


31 


Three conditions to consider in 
sequencing sub-criterion behaviors 
relative to one another 


32, 33 


Determining how to sequence 
sub-criterion behaviors, given 
each of the three conditions 


3^ 
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C.1.2 
IDENTIFICATION 
MATRIX 



RELATIONSHIP BETWEEN CONSTITUENT SUB-CRITERION BEHAVIORS 
AND TME CRITERION BEHAVIOR CONTINGENT ON THEM 



BEHAVIOR 



CRITERION* 
behavior 



Const rtuent Sub-CRITERION 
behaviors 



CRITERIA 



'A criterion b^hauicr is 
eelf^oantainBd, with an 
idantifiobte md point, and with 
an idmntifiabls autocme or 
product 

*A criterion behavior may be 
divieible into two or more 
aub'-Qriterion behaviors, each of 
wkioh is also self-oontained, 
oontaine an identifiable end 
point, or oontaine an 
identifiable outoome or product 

-Perfomanoe of the criterion 
behaoior ie oontingent on the 
ability to perfom ita 
Qonetituent eub^oriterion 
behauiora 



Saoh of the tvo or more 
eub^ariterian behaoiore which 
make up a criterion behavior ia 
aelf ^contained, with an 
identifiable end point, and with 
an identifiable outcome or 
product 

-Each aub-criterion behaviora 
beara some kind of relationLh^'p 
to one or more of the remaining 
sub-criterion behaoiota which 
make up the criterion behavior 
(See page ^2) 

^Perfomance of each aub-- criterion 
behavior may or^ may not be 
contingent on the ability to 
perform another 



e.g. , SUBTRACTION AND 
MULTIPLICATION 

-In pVLionmijxQ tong djivi^ion. 
lubtAjOLcXijon and maJbUptLcjoutLon 
cjOYi^tUjjXz eZvntntM in a chcuin 
li.z., uoa hiibtAact ajtvi tjoa 



e,g, . DIVISION 

'PeAioHjning tong oK hhoKt division 
EXAMPLES may be tah^zd a cxUvuion 

b^a\jioK. It a htti-conialMd 
bdiavAjOK having an idejuti^iabtt 
end point and OiITPl[T 

-It a cAAJtzAjion bthavioK w?KoAe 
peA^owancz contingent on 6ack 
6tJD-cAitzAAjon bdyivioK6 a& 
Sabt/iaction and mvLbtiptication 



*As pointed out earlier, what one developer Identifies as a sub'^cr I terlon behavior 
another developer might Identify as a criterion behavior. A sub*cr I ter Ion 
behavior now labeled a«. a "criterion" behavior Is obviously smaller In scope. 
There are no rules for labeling one way or the other; It Is arbitrary. Procedures 
for dealing with them do not depend on the scope of what Is lnctuded-*as long as 
the basic relationships between a behavior and Its constituent elements are 
observed. 



ERIC 
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C-1.2 

OECtSlON 
MATRIX 



DETERMINING HOW TO SEQUENCE THE TASK ANALYSIS RESULTS 
FOR A CRITERION BEHAVIOR RELATIVE TO 
ITS CONSTITUENT SUB-CRITERION BEHAVIORS 



TYPE OF 
TASK ANALYSIS 
RESULTS 


Task analysis results for 
a CRITERION behavior 


Task analysis results for 
constituent Sub-CRITERION behaviors 




'Sequence the task analyaia 


-Sequence the task analysis 




results whiah identify hou the 


results for ocnetituent 


ACTION 


aub'Cnterion behaviors cere 


sub-criterion behaviors: 


TO TAKE 


chained together: 


-•BEFOFE those for the 




those for constituent 


CRITERIQ^^ hehcR^ior 




sub-criterion behaviors 







CRITERION behavior: Stoiting th(L 


Sub-CRI lERION behaviors: 




XeZcLticn^kip^ {i.e.., producing 




EXA/iPLE 


a chdcn] Involved in a)nctptt 
6iat define Kxciiimtda^' 
pKiAoiptt 


••O/e^W oi dUptJiCzd ^liiid 
••!\cLgnitadz baotfant ioxct 




^•HagniXadt of^ appoAznt lo^6 
o(i wzight 




-Sequence the diagrams for this 


-Diagrams for these sub-criterion 




chain following the diagrams for 


behaviors should precede the 




the individual concepts 


final ones for the criterion 




(sub-criterion behaviors) 


behavior 
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C.1.2 

IDENTIFICATION 
MATRIX 



CONDITIONS TO BE CONSIDERED WHEN DETERMINING THE SEQUENCE 
OF TASK ANALYSIS RESULTS FOR EACH SUB-CRITERION BEHAVIOR 
RELATIVE TO OTHER CONSTITUENT SUB-CRITERION BEHAVIORS 



CONDITIONS 



CRITERIA 



1 

Sub-Criterion Behaviors 
SHARE COMHON ELEMENTS 



-i\>o or nore 
3 ub' criterion 
hehaviore analyzed 
to lauer or specific 
levels of detail are 
revealed to eliare: 

• •One or nore 
Sub-STEPS (for 
performance) or 
terrtinal behaoiors 
(for knoDledge 
donain) 

OR 

• •One or nore 
aorq>onent ekilla 
(i,e. t diocrinina- 
tions^ generaliza- 
tions, or 
aeaociationa) 



One 

Sub-Cr i fer ion Behavior 

PROVIDES AN INPUT 

to another 
Sub-Criterion Behavior 



Qub-criterion 
behavior requite in a 
final 0U7TVT which, 
in turn, beconea an 
niPUT for another 
aub-cri terion 
behavior (a 
horizontal relation- 
ship) 



One 

Sub-Criterion Behavior 

IS A PREREQUISITE 

for another 
Sub-Criterion Behavior 



-The nastery of one 
aub-criterion 
behavior is 
contingent on the 
prior nastery of 
another 
sub-cri terion 
behavior 

-Tneee sub-criterion 
behaviors are thus 
in a ve rtical 
relatZonohtp to one 
another (i.e., a 
lower level task 
analyeie of the 
contingent 
sub- criterion 
behavior would 
reveal the 
prerequisite one) 

-Tliey are net in a 
coordinate, 
horizontal relation- 
ship 



EXA/1PLES 



ERIC 



e.g., PLAYING BRIDGE 

'In botii "p£ai/" and 
"bidding," tht play^ 
/ia& to be abt^ {among 
othoji tivingt] ta 

' •Idzntl^i^ hono>x cciAd^ 
and numbeAtd cxvuiA 

• 'IdctitxOf liiqheA and 



e.g. , 

COMPUTING STATISTICS 

-The Output a 

compuXationai Sub-STEPi 
Vitate^d 06 a 
hab'UuXt^J^on beJiavio^ 
(e.g. , tilt value, oi 

- Becomes >t/te lUPUT f^oK 
onotheA Sab'STEP 
(^.e., lookyinq up tlit 
64j^ni\lcjincz in a 
tabta) , aJUo tA^aXtd 

a tiib-cA/JtViion 
beha\fi.ofi 



32 



e.g. 



PHYSICS 



-T/ie concQ^ptti oi 
"f^o^icc" and "p^e^^ti^e" 
OKQ, InAjUaWj tA^Atzd 
ojb coo^idinate, 

behaving 

-IraAtkcA onalt^tiM AhotoA 
tlxat daoLinci iAU,th 

ccntinqzn^. on beting 
able, to do^al ivith 
''{.ofiCQ,'' (-c.e. , a louiQA 
tcvcZ concept) 



C.1.2 

EXAMPLES 



AOOITIONAL EXAHPIES ILLUSTRATING THREE REUTIONSNtPS 
SUB-CRITERION BEHAVIORS CAN BEAR TO ONE ANOTHER 



SKARI4G 
COHHON ELEMENTS 



Sub-Crl ttrfon Behavior #2 

Iff ^ iinal KtpoKt inttApfLttijig 



Sub-Crl terfon Bahnvlor II 

In a iincJL KtpoKt ducAjihinQ 

tkt KtAtJOJiCh dtMijifi ^OK Oil 

txptXimtPital itudsf 

-The two Sub-Criterion behaviors share common component skills: 

**The abitUy to ^dtntLiy Md dtkcAiht tht conditLonA ntoUAOKif ioK 
tht iUt 0^ poKtixjuJUJL tifptA oi statUtAjcal analAfslk; 

•*ln tht out oi ''dulgning itudy,"" a dtAign mut be c\t(Utd uokich 
mtttA tht condittonA ^ok tht ude oi pcuLticutoK tifptA oi Atat^uticat 
onatifAiM; in tht out oi utA^ting a KtponX on tht KtAattA, tht 
mittA mit be ob^e to oiiedd die adtquuiaf vUth ujkich oAAumptionA 
and condJXionA MicAe met 

-In teaching the writing of research reports, I.e., how to write 
about: statement of the problem, describing the method (Including 
describing the design), reporting results, and Including a discission 
and statement of conclusions, It might be beneficial to teach 
conditions and assumptions for use and Interpretation of results of 
types of statistical analysis early in the sequence before eacS 
Sub-Cr i terlon (proper) Is taught. 



2. 

PROVIDING 
INPUTS 
TO ONE ANOTHER 



Sub-Criterion Behavior #1 

Gl\)tn a phtfAijcM pAobttm to Aotvt, 
Idtntiiying tht app^opfUitt 
io^tmitei to LUe in Aotving it 
(e.g., iovmla jo^ OhmU Lm) 



Sub-Criterion Behavior #2 

SabAtututijig tht voCuei i^iom 
tht piob^cm in tht ioHmuhi jot 
Ohm* 4 Lm 



Sub-Criterion Behavior #3 

Voing tht cjompujtAtioMt \aoKk 

•The OUTPUT of each of the Sub-Criterion behaviors becomes an INPUT 
for the next Sub-Criterion behavior In the chain. 



3. 
ARE 

PREREQUISITE 
TO ONE 
ANOTHER 



Sub-Criterion Behavior II 

Vtiininq oK gi\fine txampttl oi 
batunctd ok iLnbatanctd ^okc^ 

Sub-Criterion Behavior #2 

Vt^ining oK giving an txmptt 
oi viskat a "<o>ice" iA 

Sub-Criterion Behavior #3 

VtiinijnQ ok gi^inq an txmptt 
o\ ^'AtKtngth" a (oKct 



-Sub-Criterion Behavior 12 Is 
clearly prerequisite to II and I3< 
Without being able to define, 
or Illustrate, or pick out an 
example of, etc., a force, the 
learner cannot be expected to 
deal with concepts of balanced 
or unbalanced forces or with the 
concept of ^'strength of force** 

-Also, Sub-Criterion behavior 53 
is prerequisite to #1 
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C.1.2 
MATRIX 



DETERMINING HOW TO SEQUENCE SUB-CRITERION BEHAVIORS 
BEARING EACH Of THREE POSSIBLE RELATIONS TO ONE ANOTHER 





1 




2 




3 




Sub-Criterion Behaviors 


One 




One 


CCUD 1 TIONS 


SHARE COMMON ELE^ 


'XNTS 


Sub-Cri ter ion 


l'<ehav lor 


Sub - Cr i te r 1 on Behavior 








PROVIDES AN 


INPUT 


IS A PREREQUISITE 








to another 


for another 








Sub-Cr i te r i on 


Behav i or 


Sub-Criterion Behavior 




'Sequence UsBk 




-Sequence ta^ k 


anahjnis 


-Sequence toTK un^zl'^cis 




•inalyeis results for 


results in the orlcr 


results for 




elenents sKxrcd 


i)i tfi 




?ri ter' on 


3\c.^ criterion 




jeveral sub-criterion 


behociHors are 


one 


L'ijfi<2vix^rs i 




brruTJiorn FlrS^T 


in 


another in uii 




direction thr 


A r T 1 p.fj 


line 




p-erfoiT^ance r * 




Oi^^" ttr'^Tont rcZati.oy- 


TO TAKE 










o '': ' r .■ 






• 'Su: -i?ri teri 


on 






i^'.r^t ruction for 




/ hxjicro u 


hio\ 


• • '>^ v^'^^7v^' / to 




^le^ey^ts uiil p: 


"cce.ie 


rrovi.le iVi 




CM'-cri te r i ok 




instruction for 


the 


:znoth(?r 




Lehijv Lori) .^Sr'J}\S t ':<3 




int^-'^t s-J..-crit4 


?rion 


su! -i?ri teri 


on 


cub-ori teri on 




: chavicra) 




behainor .^r»'' 


} ehiivior J-iioh in 










. ■ r ■ ♦ - 


oon t i"*. : cnt on t 




'.\-rii'K.''c result. 


^ for 










? ^} " ^T*'l tc ri CK 








' 'T'f'A' c \ ":rit^'rb::n r 




/ j roj. 








:i^h.::'ioi* o^^^'ti* 'cnt 




(uit'i .luj licate 




-I'-cc in !'. 




OKi t.'Z'iotticr 




resultc inscrtc 


I for 


• 'Sul '(^ri tan 




Su] "Ori t eri on 




2 enen t ^^nc v*^ ' 


n 


t^r h^n^i ore * ' 




}■ p h'T ' o r A FTEH t : 




u:*covuin.j to 




j;tI' -"S 




pjI -oriteinon 




re :^ot^^tcyvlation.i 




frun LViothc 


r 


»^ V ' it <( 1. ^ ^ / k.y ' K ^. it-. » 








rul -'-'ri tor: 




it is contin ^ent 










c 


-S'le 3:S ■cr(^,iOnt 








Oi^ ^:irK ''O ■ A 




^'^equcnoino o^ 








r\] -or: ! cr:' 


c> n 


: y:r tru ^tion :ri 1 1 








; ' i O ' ' 




folbrr thir orJo^^ 



























♦UltiTVJte sequencing decisions arc made 



TASK G 



ERIC 



Ex;.MPLES 



e.g. , 

■The cjonce^ptb 

■J n e to/ ><1 z a t>io kia , 
(ii60cicLticyi6 . and 

ic^c*ulj<Ld 4.n die. Ic-n 

It UI:cCu to be 

^. fj'cc-tcn^ to 
tcJCji tJicn ^<A^t I no 



(xoa btQ4Mi, ojltli TASK A 
0*1 lO-itii' l^K J] 



•The ten majc*i tjibhj> 
^de.nti^<.eAi <Ji tliA..^ 
WK^IVV^OK [i.e., A- I) 

huh- cAiXoAMjo n 
bmaviai6 ) p'u^f <../(! 
INPUTS to ojic ayiotii(L*i 
and t/icic^oic lOOLild be. 
6e.que.ncc.ci the on.dex 
A h\KoiiC^h J 

'In TASK ^. << 'J<.^u^ 

decided t.c teach tlicn 
<n XJie o*ide.h J t xouq'a 



e -q. . 

-H it i-^'c*ie judged tliat 
'^ncpaxatoiu 
i^ifi VuiCtLO naS 

di' ina.tcr<Al^,"''tJie(J 
tJie.1^ tooutd be 
sequenced \oiJj\ 
"preparation" comA^nr^ 
be.io*iek(ind l<.e , , 

(f4o such assumption 
is necessarily being 
proposed here) 
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JOB PROCEDURES 





P«9« 


Information to review in order to 
make sequencing decisions 


37 


SUflMARY 0*^ PROCEDURES 


33 


Adequacy of procedures for 
sequencing task analysis results 
for constitu«nt elements of a 
criterion behavior 
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C.1-2 
OECISIOM 
MATRIX 



TO IDENTIFY 



IMFORMATION TO REVIEW IN ORDER TO IDENTIFY 
COi:DITIONS WHICH DETERHINE SEQUENCING DECISIONS 



Condition: ] 
Su^'Crl tericn Nihavlors 
SHARE COMHON ELEMENTS 



Condition: 1 
Om 

Sub-Crit«rion Behavior 
PROVIDES AN INPUT 

to anotStr 

Sub-Cri terion Sehavlrr 



Condition: > 
On« 

Sub-Cr it«rion Behavior 

IS A PREREQUISITE 

for another 
Sub-Cr i ttr Ion Behavior 



ACTION 
TO TAKE 



'Lcfy out all task (maly$is raauZta on aata of 
F0I94 A.Sd) or (11) for €ach Bub-crit^rion 
h0hca>%or 



'In9p0ot in 0aoh aat 

for iderMoal task 
cxnaly$iB rsBults 
appsaring in oth^r 
•ata» r€'0€aling 
shared : 

• *P0rfommae 

Sub'STEPS or 
knoQlmdgB domaux 
tsrminal bmhaoiors 

• * Individual 

oamponsnt skills 

• ^CcrnibiKOtions of 

oomponsnt 9kills 

'Dstsmin^ ths 

frsQusnay of 
ootjunwncs of thsns 
shccrsd slmsnts: 

**In hou many of ths 
Bub^oritsnor^ 
bshaviors do thsy 

occur? 

'Considmr ssqusnaing 
frsqusntly occurring 
slsmsnts bsfors ths 

sub^critsrvon 
bshaviors in which 
thsy occur 



'Inspsct t}ts original 
ssqusneing of task 
analysis rssults in 
07\isr to identify: 

• •Sub^critsrion 
bshaoiors which 
constituts parts of 
a total chain with 
saah sub'-^ritsnon 
bshavior producing 
OUTFVTS \Aich bsoans 
INPUTS for ths nsxt 
Bub-aritenon 
bshaoior in ths 
chain 

'Considsr maintaining 
the forward direction 
of ths originally 
fotmsd ssqusncs of 
rssults (with final 
ssqusneing dscisions 
involving such chains 
as thoss mads in 
TASK G) 



'Inspsct for sack 
sub'Critsricn bshavict 
ths lowsr Isvsl, mors 
spscific task 
analysis rssulf and 
ths analyss^ for 
othsr sub-cntsrion 
bshaviors to dstsmim 
whsthsr: 

• •VHot has bssn 
(arbitrarily) 
idsntifisd or 
labslsd as a 
aoordinats (sams 
Isvsl) sub'critsriat 
bshavior is in fact 
a prsrsquisits 
bshavior — to bs 
arrangsd vsrtically 
with rsspsct to ths 
sub'critsrion 
bshavior which is 
contingsnt on it 
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C.1.2 



ILLUSTRATION SUHHARIZING PROCCOUi^ES INVOLVED IN KAKING 
SEQUENCING DECISIONS A»OUT SUS-CRITERION bEHAVIORS 



#1 

INSPECT 

Inspect task analysis 
results on sets of 
A.5(^) or (n) FORMS for: 

••Elements whfch separate 
sub*cr I teri on behaviors 
share 

• •Sub-cr I terlon behaviors 
which make INPUTS to 
other sub-cr I terlon 
behaviors ; 

OR 

••Sub-criterion behaviors 
which are prerequisites 
for other sub-criterion 
behav i ors 



#2 



SEQUENCE 
task analysis results 

Sequence shared elen^nts 
before the sub-cr I terl on 
behaviors of which they 
are constituents 

Sequence sub-criterion 
behaviors which make INPUTS 
to others ahead of those to 
which they make INPUTS 

Sequence sub-crl terlon 
behaviors which are 
prerequisites ahead of those 
which are contingent on them 
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1 



C.1.2 

STANDARDS 
MATRIX 



ASSESSING THC ADEQUACY OF PROCEDURES 
FOR SEQUENCING SUB-CRITERION BEHAVIORS 



PROPERTIES 



COMPLETENESS 



CRITERIA 



' All relevant task analysis 
results (on oanplete sets of 
FORM A. 5(4) or (12)) are reviewed 



RELEVANCE 



'Task analysis results are revieDeo 
for relevant conditions: 

••Shared elements 

* 'OUTPUTS of one sub-ariterion 
behavior providing an INPUT 
to another eub^criterion 
behaoior 

• ^Prerequisite/oontingent 
relationship betueen 
sub^criterion behaviors 
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STEP I C.l 



COMPLETION CHECKLIST 



IDENTIFIED 


PERFORMED 


PRODUCED 


FORMS COMPLETED 




Elements within • 








sub-cri terion 








behavior sequenced 









Sub-criterion 
behaviors sequenced 
relative to one 
another 








STEP I C.2 



Sequence task analysis results for all the criterion behaviors vfhlch make up 
an Instructional program. 



C.2.1 



Revlev task analysis results for all separate criterion behaviors 
for all properties relevant to sequencing decisions. 



C.2. 2 



Sequence task analysis results fOT all criterion behaviors. 



^♦3 



STEP 



INPUT 



Task analysis results 

for all separate 
criterion behaviors 



OVERVIEW 



ACTION 



OUTPUT 



Secjuence 
task analysis results 



Sequence 
which can 
facilitate learning 



C.2.1 



Tetsk anfldysis results 
for separate 
criterion behaviors 
within the ssme 
program 



Inspect for 
relationships 
bearing on 
sequencing decisions 



ii 



C.2.2 



Identification of 
nature of 
rt>l at ion ships among 
criterion behaviors 



iv 



Sequence all 
task analysis results 
for separate 
criterion behaviors 



Identification of 
existence of or 
non-existence of 
relevant relationships 
among 
criterion behaviors 

iii 



Order of 
task analysis results 
for criteria?! behaviors 
based on 
relationships among 
criterion behaviors . 
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STEP 



C.2 



.2.1 





PAGE 


INDEX 




CRITERtA FOR 
IDENTIFYING INPUTS 


ACTION TO BE TAKEN 


STANDARD FOR OUTPUTS 


FORMS TO USE 


-MATRIX: Types of 
relationships 
among criterion 
behaviors . . . 51 




-HATRIX: A equacy 
of 'denti f i cation 
of relationships 
anK>ng cr i ter i on 
behaviors ... 55 


SUMMARY OF 
PROCEDURES . . .5^ 



.2.2 



-MATRIX: How to 
sequence separate 
cr i teri on 

behaviors ... 61 



-MATRIX: Adequacy 
of sequencing of 
cri terion 

behaviors • . . 63 



SUMMARY OF 
PROCEDURES 



.62 



PREVIEW OF THE NEXT SubSTEP 



TvJUK rKvJUU^i 


An identification of the relationships exieting among 
nil -f-Vin Rmny^nfp /^y^ifpy^i (yn hph/iviorn which fndhp lit? cm 
inctructional program. 


WHAT YOU WILL 
WORK FROM 


(I) FORMS on which are recorded task analysis results 
for all the separate criterior, behaviors making 
up an Instructional program. 


WHAT YOU WILL 
DO 


(1) Inspect task analysis results for relationships 
among criterion behaviors: 

• • • none 

shared elements 
contingent relationship 
prerequisite relationship 


FORMS YOU WILL 
USE - 


None 



o 
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DESCRIPTION OF Sub-<TEP I C.2.1 









ACTION 




OUTPUT 




Tuk •nalysia resultB 
for teparftte 

criterion behariors 
vithin the aame 
progru 

i 




Inspect ftr 
relationships 
bearing on 
sequencing decisions 

ii 




Identification of 
existence of or 
non*existence of 
releTsnt relationships 
SBong 
criterion behariors 

iii 













CRITERIA FO<l 
IDENTIFYING tNfUTS 



Job Aid ContenU 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: Types of 
relationships 
smong crl terlon 
behaviors . • • 51 




-MATRIX: Adequacy 
of Identification 
of relationships 
among criterion 
behaviors ... 55 


SUMMARY OF 

PROCEDURES ... $4 


Required Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 






FORM A. 5(4) or (11) 
(carried forward froni 


C.I. 2 
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Sub -STEP 



C.2J 



fNPur 



Task analyais results 
for separate 

criterion behaviors 
within the 
progran 



JOB DIAGRAM 



ACHON 



Inspect for 
relationships 
bearing on 
sequencing decisions 



li 



OUTPUT 



Identification of 
existence of or 
non-existence of 
relevant relationships 
aiBong 
criterion behaviors 

iii 



Criterion behaviors 
share comnon elements 



1 .a 



Inspect for the 
elements shared 



i I ,a 



Identification of 
shared elements 



iii. a 



OUTPUT of one 
criterion behavior 
becomes the 
INPUT to another 



i.b 



Inspect for 
criterion behavior 
which provides an 
INPUT to another 



ii.b 



Identification of 
OUTPUT/ INPUT 
relationship 



ill.b 



One criterion behavior 
is a prerequisi te 
for another 



I .c 



Inspect for 
the prerequisite 
criterion behavior 



I i .c 



IdentI f icat!on of 
prerequ is ite/con^ indent 
relationship 



iil.c 



No relat ionsh i p 
between 
criterion behaviors 



I .d 



Identify the 
absence of any of the 
above relat ionsh Ips 



1 1 .d 



Identification of 

no 

relationship 



lll.d 
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BACKGROUND INFORMATION 





Pa9e 


Dealing with separate 
criterion behaviors 


50 


Relationship betvfeen 
separate criterion behaviors 


51. S2 
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The procedures recontnended for identify! 09 
relationships among sub-criterion behaviors 
and making sequencing decisions based on 
them are equaUy applicable to CRITERION 
behaviors. Criterion behaviors may: 
(a) share conwnon elements with other 
criterion behsvlors; (b) make INPUTS to 
other criterion behaviors; or (c) be 
prerequisites to other criterion behaviors. 

tn addition, they may bear no relationship 
to other criterion behaviors except for being 
part of the same program (See opposfte page). 
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I 



ftACKGROUND INFOMATION 





pa9a 


Dealing with s«^aratt 
cr\fr\Q^ behaviors 


50 


Ralatlonship b«t%i^«n 
separate criterion behaviors 


SI, S2 
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The procedures recommended for Identifying 
relationships among sub-criterion behaviors 
and making sequencing decisions based on 
thtm are equally applicable to CRITERION 
behaviors. Criterion behaviors may: 
(a) share C(ym>ry elements with other 
criterion behaviors; (b) make INPUTS to 
other crlte'^lon behaviors; or (c) be 
prerequisites toother criterion behaviors. 

In addition, they may bear no relationship 
to other criterion behaviors except for being 
part of the same program (See opposite page). 
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C.2.1 
JOCNTIFICATION 
MATRIX 



rONOITIONS TO IE IDENTIFIED AS A BASIS FOR DECISIONS 
ABOUT SEQUENCING TASK ANALYSIS RESULTS 
FOR SEPARATE CRITERION BEHAVIORS 



CONDITIONS 



RELATIONSHIPS EXIST 
BETWEEN 

SEPARATE CRITERION BEHAVIORS 



RELATIONSHIPS DO NOT EXIST 
BETWEEN 

SEPARATE CRITERION BEHAVIORS 



CRITERIA 



'CRITERION hmhoDiorm tfcont 

••5hiM a 9ub^arit€rion bmhat^icr 
• •5har# (yomponsnts of a 

'Thm OUTPUT of ens critmrion 
behavior u€oamm9 thm INPUT for 
another ariterion bmhairior 

-A (Tritsrion b^hatnor ij a 
pr^r0qui&itm for ca%cth$r 
criterion behavior 



-Criterion bmhmnor^ do not h#ar 
any r€U[tion$hip to orm mother 

'Thmy are eimply separate 
art tenon behaoiore within the 
eame overall program 



EXAMPLES 



Sec Sub-STEP C.I. 2 (p«9e 32) for 
treatment of these conditions as 
they pertain to tMo or more 
sub-criterion behaviors which are 
constituent elements of a single 
criterion behavior 



e.g. , PHYCICS 

-CKAjUAAMn bthd^fAjOfU Evolving 
"Ugkt- and "mKk*' 




C.2.1 



EXAMniS 



EXAH^LES ILLUSTflATING THE RELATIONSNlfS 
SEPAMTE CUfTEHION lEHAVIOtS S^AII TO ONE AMOTHEM 



e.g. 



t.g. 



#1 . SHAMED ELEHEMTS 

tht piAM Atudtnt loCktK AjUtAumtn- 
tAJLulk OK AingtM), lOkedicA loM^ 
to ptamf Aoto ¥toKkJk ok a)9iCJt^Jtf^^ ok 
^ktiktK ItAKJUJiq to pLui bo^^ue^ 
hJomaiKtJic^ oK modcAn pcccci (eor^ 

bfpt tKMJltid OA « CA4JUKAjOH bikAy4^Ki , 

koM to bt abt€ tP 0b4tA\/t "^utcA** 
ab<HU pkKoAAjis , OK KhyXhm, ok ton e 



Th«t« shT<d •li— ntt wight rr*>p#rly 
bm taught in advance of all *rto»a 
critarlon bahavlors i^lch shara tham. 

ii a voAA^ctif oi matkwcuUcAl 
campuZAtionA oKt to be doKt b(/ 
oi togoKAXhrnA , togoAiXtuu btcjomiA 
a '"Akaxid tttmaU.'' (oa wcZ/ 04 a 



n. OUTWT Of OHE iECOHES 
AN INPUT FOi( ANOTHER 

e.g., in ""iMtKAicUjonAt dtsfttopmttif tht 
" ioKmklAtion oi on outUictcofUi/ 
itao^if" cACAtci OA (XlTFirr Mludi 
becomes on IMRTT {0^ clcXuaI 
^'dtvttofmaU oi 4JU tKuctlonal 
maXtKAMtk'' 



#3 . PKEKEQM IS ITE/CONTINGENT 

e.g., in ktidifinq Mgnetcc {iiXdA, tkt 
ktjuitnt h£U to KtlcUt ikt iiild to 
tht tttcJUUc OiKKint yifhleh pKcdLcu 

Accordinqty, "electric currant" 
may properly be considered a 
prerequisite to criterion i>ehavior 
(one k^fch should be taught before 
magnetic fields) . 



§k. NO RELATIONSHIP 

e.g., tKiAonamtXKA.c ^anctcoiu'' and 

"pKjobubitittf AtAtikticjk'' biAK to 
tAch oXktK nont oi tkt KtlouUoPLkkipA 
dtAc/ubtji in f, f, 3 



*Som0 dm>0lop0re might have (jailed the behaviors illustrated "Sub-Criterion" 
behaviore. V^^ether they are dubbed Sub-^Criterion or Criterion, in the end, mahee 
no praatioal Hfference; the e(ne type of analyeie ie made. 
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JOB PROCEDURES 





page 


SUMMARY OF PROCEDURES 




Adequacy of procedures for Identify- 
ing relationships among separate 
criterion behaviors 


55 
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C.2.1 



ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN IDENTIFYING 
RELATIONSHIPS AMONG SEPARATE CRITERION BEHAVIORS 
WITHIN THE SAME PROGRAM 



#1 




a. INSPECT task analysis results for each 
criterion behavior on sets of A. 5(4) or 
(11) FORMS 






b. IDENTIFY: 






•* Elements which two or more criterion 
behaviors share 






••Criterion behaviors whose OUTPUTS 
become the INPUTS for other 
criterion behaviors 






••Criterion behaviors which are 
prerequisites for other criterion 
behaviors 






••Criterion behaviors which bear none 
of the above relationships to one 
another 







FORK ^.S{^) or A.5(n) 






SI* 



C.2.1 

STANDARDS 
MATRIX 



FOR 



ASSESSING THE ADEQUACY OF PROCEDURES 
IDENTIFYING RELATIONSHIPS AMONG CRITERION BEHAVIORS 



PROPERTIES 



COMPLETENESS 



RELEVANCE 



CRITERIA 



- All relrvcmt task analysis 
results (on complete sets of 
FORM A. 5(4) o^ (12)) are reviewed 



-Task analysis results are reviewed 
for relevant conditions: 

••Shared elanents 

••OUTPUTS of one criterion 
behavior providing an INPUT 
to another criterion behavior 

• •Prerequisite/contirujent 
relationship betueen crite^rion 
behaxnors 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


FOR'IS for each criterion behavior sequenced before or 
after those of other criterion behaviors based on the 


WHAT YOU WILL 
WORK FROM 


(1) The Identification of relationships among a!i the 
separate criterion behaviors making up an Instruc- 
tional program. 


WHAT YOU WILL 
DO 


(1) Order the FORMS for the separate criterion 

behaviors based on their relat ionship(s) to one 
a no Lne r • 


FORMS YOU WILL 
USE 


None 
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DESCRIPTION OF Sub-STEP 



C.2.2 









ACTION 


OUTPUT 




Identification of 




Sequence all 




Order of 






nature of 




taak analysis results 




task analysis results 






relationships among 




for separate 




for criterion behaviors 






criterion behaviors 




criterion behaviors 




based on 














relationships aaong 














criterion behaviors 






iv 




V 




vi 















Job Aid Contents 



CRITERII^ FOR 
tOENTIFyiNG INPUTS 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: How to 
sequence $epar«te 
cri terlon 

behaviors • . . 61 



-MATRIX: Adequacy 
of sequencing of 
cr I terlon 
behaviors • • • 63 



SUMMARY OF 
PROCEDURES 



. 62 



Required Matenals 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 


Identification of 
relationship among 
criterion behaviors 


C.2.1 



























































o 
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Sub-STEP 



C.Z.2 



INPUT 



Identification of 
nature of 
relationships among 
criterion behaviors 



iv 



JOB DIAGRAM 



ACTION 



Sequence all 
task analysis results 
for separate 

criti^rion behaviors 



OUTPUT 



Order of 
task analysis results 
for criterion behaviors 
based on 
relationships anong 
criterion behaviors 

vi 



Relatlonshi ps 
EXIST 
among 

criterion behaviors 



iv.a 



Sequence 
criterion behaviors 
according to 
nature of relationships 



v.a 



Sequences of 
task analysis results: 

-Shared elements first 

-OUTPUT/ INPUT order 

-Pre requi $1 te/contingent 
order 

vi- 



Relationships 
do NOT exist 
among 
criterion behaviors 



i V. b 



Create no 
special sequence 



v.b 



Arbi tra ry 
sequence of 
non-related 
criterion behaviors 



vi .b 
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JOB PROCEDURES 





page 


Determining how to sequence 
task analysis results for 
separate criterion behaviors 


61 


SUHHARY or PROCEDURES 


62 


Adequacy of procedures for 
sequencing separate criterion 
behaviors 


63 
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C.2.2 
DECISION 
MATRIX 



OCT£miNING HOW TO SEQUENCE (TASK ANALYSIS RESULTS FOR) 
SEPARATE CRITERION BEHAVIORS WITHIN A TOTAL PROGRAM 



CONDITIONS 



Relationships EXIST 

Mong s«paratft 
criterion beh»v*or« 



RaUtlooshlps do NOT exist 
■Mong separate 
criterion behaviors 



ACTION 
TO TAKE 



^S^quMiw criterion b^hmnorB 
aooording to thm nature of 
relationship: 

••Common 0l0n€nt9 sheared by tuo 
or »»or« eritmrion behaviorB 
should be eequenoed ahead of 
the criterion behaviore of 
which they are a part 

••Criteriar^ behaoiore whoee 
OUTPUTS beoomc INPUTS for other 
criterion behaoiore ehould be 
eequenced ahead of the 
criterion behm^iore to which 
they make INPUTS 

••Criterion behaviore which are 
prerequieitee to other 
criterion behaviore ehould be 
eequenced ahead of the 
criterion behaviore which are 
conHngent on them 



'Sequence ncn^related criterion 
behaoiore in an arbitrary wm^ 



ERLC 



61 



C.2.2 



ILLUSTRATION SUHHARIZING PROCEDURES FOR SEQUENCING 
SEPARATE CRITERION BEHAVIORS RELATIVE TO ONE ANOTHER 





12 




REVIEW 




SEQUENCE 






«. Identification of nature 




a. Criterion behaviors 






of relationships among 




according to the nature of 






criterion behaviors (in 




the relationships 






Sub-ST£P C.2, 0 




identified: 










••Shared elements first 










••OUTPUT/INPUT 










• •Prerequi si te/cont ingent 










b. Unrelated criterion 










behaviors in an arbitrary 










way 
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C.2.2 

STAMMRDS 
MATRfX 



ASSESSING THE ADEQUACY OF PROCEDURES 
FOR SEQUENCIHC SEPARATE CRITERION BEHAVIORS 



PROPERTIES 



COMPLETENESS 



CRITERIA 



ar€ mads for all 
aritmrian b0haa>ioT9 
ocversd by thm 
inBtsTMotional progrcm 

• 'For all artoM or 
topioM (knoulmdge 
domain) 

• •for all tasks or 
BtspB (psrfomzfics) 



DATA- BASED 



-^squsnaing dsaisians 
bassd on idsntifiaa" 
Hon (in Sub-STSP 

1) of rslation^ 
•hipt mong oritsrion 
bshasfiors bassd on a 
rsvisu of task 
onalyiB rsBultB on 
A. 5(4) or (22) FORMS 



RELEVANCE 



'Ssqusndng dsaisians 
mads ars r^lsvant to 
ths typs of rslaticn^^ 
ships found among 
oritsrion bshaviore 
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C,2 



COMPLETION CHECKLIST 



IDENTIFIED 


PERFORMED 


PRODUCED 


FORMS COMPLETED 


Nature of 








r«Yat1onsh1p among 








criterion bahaviors 









C,2.1 





Saquancad task 
analysts FOMS for 
criterion behaviors 
according to 
relationships 







C.2.2 



ERIC 



Create Instructional units. 



C.3.1 



Estimate hov such of a aub-criterlon behavior (or a criterioD 
behavior) can be learned in an instructional hour.* 



C.3.2 



Group task analjrsis results describing behaTiors vhich can be 
tsu^t in each instructional hour. 



*Thsr€ iB cmfpU apportmity follaoing straUgy formulation (TASK Gi 
<md following ths aetuOLl sUxrt of thm dw^topmgnt prot^ss (TASK I) 
to JWimJ judgmmf oano$rning hoQ muoh of a arit€ri<m behavior oan 
be learned in an inetruotional hour. 
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STtP 



rrrn 



OVCfiVIEW 



ACTION 



OUTPUT 



Task analysis results 
on FORMS A.S(4) or (11) 
for: separate 
criterion behaviors 

for: all the 
sub-criterion behaviors 
within each 
criterion behavior 



Block out 
Instructional units 



Groups of 
task analysis results 

for behavior 
to be tauoht In each 
Instn^tlonal unit 



Le&rnlng analyses 
on A.3{**) or (11 ) FOFMS 
for a series of: 

• -Sub-STEPS 

••terainal behariors 
1 



C.3.2 



Identification of 
tbe aa^nitude of 
learning difficulties 
in a series of 
Sub-STEPS 
(or terminal beharicrs) 

iT 



Beriew for lerels 
of anticipated 

difficulty 



ii 



Id**ntiflcation of 
a series of FORMS 
containing 
coabinations of: 

high, nediuM, and lov 



Group 
rORMS A.5(^J or (11) 
containing the 
learning analyses 



FORKS for BI/)CKS of 
beharior (Sub-STTPS 
or teniinal behariors) 
to be taught in a 

succession of 
instructional hours 

vi 
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STri> 



C.3 



C.3.1 





PAGE 


INDEX 




CRITERIA FOR 
IDENTIFYING INfUTS 


ACTION TG TAKEN 


STANDARD FOR OUTKlTS 


FORMS TO USE 


-nATKIX: LMrnIng 
•n«lYS«s %% basis 

for Jud^Mnts 
•bout hOM NKlCh 
c«n b% \%%rnmd In 

•n Instructional 


-HATKIX: 
Datariwlnlng 
how i»ych can 
b« Uarned In 
an Instructional 


-HATKIX: Adaquacy 
of astlnata of 
•mount to ba 
laarnad In an 

Instructional 


SUHHARY Of 

rROCEDUKES ... 82 







'ATRIX: Adaquacy 
of procaduras for 
'XiROUPING'* 
bahavlor to ba 
taught In an 
Instructional 


SUHWARY OF 

PROCEOUKES . . . 8fl 



C.3.2 
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BACKGROUND INFORMATION 
CONCERNING ENTIRE STEP C 3 





page 


Purposes of STEP C.3 


72 


What may be covered In 
an Instructional hour 


73 
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C.3 

IDENTIFICATION 
MATRIX 



PURPOSES OF STEP C.3 



PURPOSES 



Estimating 
how much can be \eMrned 
In an instructional hour 

Sub-STEP C.3.1 



CRITERIA 



-The lecaming analysee on 
ae^ruenoed task analysis fame 
(FOBM A. 5(4) or (11)) aa^ 
reviewed for: 

••Judged lecaming diffiaulties 
invo Ived 

-Based on the reviet), an estimate 
is made of hM muah students oan 
learn in an instructional hour 



Grouping 
task analysis results 
by blocks of Instructional Kours 

Sub-STEP C.3. 2 





-The task analysis results for all 
ariterion behaviors in the 
are blocked into groups: 

••What it is judged oan be 
leimed in a succession of 
instructional hours 



72 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 


An identification of the degree of difficulty learners 
can be expected to eu'pcrience in learning the be- 


WHAT YOU WILL 

W K N rKV-//V\ 


(1) A scries of FORMS (sequenced earlier) summarizinq 
learnino an;?1ysls results. 


WHAT YOU WILL 
DO 


(1) Identify the anticipated difficulty learners will 
experience Jn learning the behaviors described 
In the same series of FORMS, 


FORMS YOU WILL 
USE 


None 




DESCRIPTION OF Sub-STEP 



C.3.1 





IN^UT 


ACTION 




OUTPUT 




LearnlQg aQalytes 
on A.5(k) or (11) FORMS 
for A series of: 

• •Sub-STZPS 

** terminal behaviors 

1 




Reviev for lerels 
of anticipated 

difficulty 




Identification Of 
a series of PORKS 
containing 
combinations of: 








ii 




••High, mediiA. and lov 
anticipated learning 
difficulty iii 





CRITERIA FOR 
IDENTIFYING INPUTS 



Job Aid Contents 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FORMS TO USE 



-MATRIX: Learning 
analyses as basis 

for Judgments 
about how much 
can be learned In 

an Instructional 
hour 78 



-MATRIX: 
Determining 
hoM much can 
be learned In 
an Instructional 
hour 79 



-MATRIX: Adequacy 
of estimate of 
amount to be 
learned In an 
instructional 
hour 83 



SUMMARY OF 
PROCEDURES 



82 



Required Materials 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 






Task analysis forms 
FORMS A.5{*) or (H) 
carried forward from 


C.2.2 
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Sub- STEP 



1 ^3.1 i 



JOB DIAGRAM 



INPUT 



ACTION 



Learning analyses 

on A.5(^) or (11) FORMS 
for a series of: 

••Sub-STEPS 

••terminal behaviors 



Review for levels 
of anticipated 
difficulty 



11 



OUTPUT 



Identification of 
a series of FORMS 
containing 
coBbinations of: 

-High, medium* and lov 
anticipated learning 
difficulty ill 



A series of 
A.5(^) or (11) FORMS 
Indicating 
consistently LOW 
anticipated 
learning difficulties 



i.a 



Identi fy 
how many Sub-STEPS 
(or terminal behaviors) 
fire 1 Ikely to be 
capable of being 

learned tn an 
Instructional hour 



li.a 



Identification of 
a LARGER number of 
Sub-STEFS 
(or terminal behaviors) 
capable of being 

learned In an 
instructional hour 



in. a 



A series of 
A.5(^) or (n) FORMS 
Indicating 
consistently HIGH 
anticipated 
learning d( f f icul ties 



i .b 



identify 
how many Sub-STEPS 
(or terminal behaviors) 
are 1 ikely to be 
capable of being 

learned In an 
instruct ional hour 



ii.b 



identtf icatfon of 
a SMALLER number of 
Sub-STEPS 
(or terminal behaviors) 
capable of being 

learned in an 
Instructional hour 



ill.b 
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BACKGROUND INFORMATION 





page 


Information to review in determining 
the amount of "behavior" which 
students can learn In an 
instructional hour 


78 


Determining how much behavior can be 
learned In an instructional hour 


79 
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IDENTIFICATION 
MATRIX 



INFORHATION TO REVIEW IN DETERHINING HOW HUCH **BEKAVIOR* 
STliOENTS ARE LIKELY TO SE ABLE TO LEARN 
IN AN INSTRUCTIONAL HOUR 



TYPE OF 
BEHAVIOR 


PERFORMANCE 


KNOWLEDGE DOMAIN 




-4 90qumne0d 90t of A. 5(4) FORMS 
aontaining a LElRnim ANALYSIS: 


-4 BmqumoBd Mt of A. 5(4) FORMS 
oantainuv <z LEARRIK ARALISIS: 


CRITERIA 


•*On0 FORM for Book Sub^STEP 
(or for a Sub-Sub^STEP) 


• •On^ FCXiM for 0ach tmminal 
b^haifior 




••4 9€ri€9 of 9uoh FORMS for all 
Sub'ST^PS vkioh maks up ^aeh 
Sub'Oitmrion bmhaoior 


••4 Mri€9 of 9uoh FORMS for all 
tsminal 2>«hauior« which mak0 up 
Boch Sub^Oritmrion behavior 




••A B€t of FORMS for all 
Sub'Oit0rion behoPtorB which 
mak€ up a oritmrim behavior 


••4 •4t of FORMS for all 
terminal b€hca>ior9 which makm up 
a criterion b0hainor 




^^nU^ZXpiS mmZm OJ rwnnlD JOT utfr 

criterion b^haviort 


niAyV\pU9 mm^9 OJ rwIinO jor GLL^ 

t^minal b0havicr9 





C.3.1 

DECISION 
MATRIX 



JUDGING HOW HUGH BEHAVIOR CAN BE LEARNED 
DURING AN INSTRUCTIONAL HOUR: 
BASED ON IDENTIFIED LEARNING DIFFICULTIES* 



CONDITIONS 



A scries of 
sep«rat« LEARNING ANALYSES 
reveal (09 

consistently LOW 
anticipated )earn)n9 difficulties 



ACTION 
TO TAKE 



'Identify a larger numb€r of 
90parat4 Sub~STEPS (or t0minal 
b€hmnor9) am being oapable of 
bming leccmmd it cox inBti%iational 
hour 



A series of 
separate LEARNING ANALYSES 
reveal Ing 
consistently HIGH 
anticipated learning difficulties 



^Idmntify a mailer mnier of 
Mparats Si^^TEPS (or terminal 
bmhavioTB) aa being capable of 
being lecamed in an inBtJMetional 
hour 



*A1 though Judgments of this type e^e based on data (i«e«» learning analyses) » expei «ence 
In performing this Sub*STEP Is probably the surest guide as to precisely how much can 
be learned in an Instructionai hour 



EXAMPLE 
(Just one 
diagram, not 
a series) 










jm. 


























erJc 



JOB PROCEDURES 





P«9C 


SUMHARY OF PROCEDURES 


82 


Adequacy of proc«dur«s for cstliMtlng 
how much can be learned In an 
Instructional hour 


83 
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ILLUSTRATION SUKMAMZIMC PHOCEOURES FOR ESTmATIWC 
HOW MUCH CAN BE LEARNED IN AN INSTRUCTIONAL HOUR 



11 




a. REVIEW the Uarnlng analysis results on 
tha saquancad sarlas of A.3U) or 0)) 
FORKS 






b. Identify n^ere the series contains 
learning analyses which reveal: 






••Consistently difficult learning 
throughout ^he series 






or 






••Consistently easy ilearning 
throughout the series 







nighfhend Side of FORM A.5(^) 






1 

































^ c 






m mm m 


1 








i 

i 
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f 3.1 

STANDARDS 
MATRIX 



ASSESSING THE ADEQUACY OF PROCEDURES FOR ESTIMATtNG 
HOW MUCH CAN BE LEARNED D"RING AN INSTRUCTIONAL HOUR 



PROPERTIES 



CRITERIA 



DATA-BASED 



'Fstirrati ^'^n ic hacrd on IccxKini 
analuccs rcvcaZiKry the nannitudc 
(high, nc Hun, loi)) of the 
difficulty in Zcctr-niKj co^rpcrzcnt 
ckills invclvrd in each Suh-SIKP 
(or in each tt^minal bchavicrj 



COMPLETENESS 



'J^evicv of Icamin^j analycrc is 
perfoT^icd for al£ Suh-STFPS 
(starting at tJuy hcginnvig ) 

'Identification of hoi: nuch can 
be learned in an inctructional 
hour is based on: 

**7hc nagnitude of learning 
difficulties for each Sid-STFP 
(or teminal hchoDior) 

**Tne consistency of learning 
analyses for a series of 
Sub'STEPS I 
behaviors) 



ERIC 
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PREVIEW OF THE NEXT SubSTEP 



YOUR PRODUCT 



WHAT YOU WILL 
WORK FROM 



WHAT YOU WILL 
DO 



FORMS YOU WILL 
USE 



Gyoupcd FOJ-'I" dcsi'ril iru7 the l ehavior to he t.::. ■ 
each I'-w^tvucticnal J.cio'' (t>:c cncunt of bchrv:'.-:' 
taught dc^cndiK^ cn cnticiy-atcd learning d-ifj':.\. 



(1) The identification o' the dcqrcc of •'^nt 1 c 1 p.n „ j 
difficulty in learning tiic behavior descrll>,.,i |, 
series of FORMS. 



(!) Group these FORMS describing the behavior wdl, 
because of cstlnated difficulty learnino tli,,i.( 
can be learned in an instructional hour, ' 

(2) Repeat until all FOF^MS are qrouped and crr>jn„ 
the tota! number of instructional hours to |,„ 
prepared. 



None 



ERIC 



DESCRIPTION OF SiAb^STEP 



C.3.2 



INPUT 



IdMtificatioQ of 
th« Mfi^itude of 
l««niiDc difficulties 
in a series of 
Sub-STTPS 
(or teminal behaviors) 



ACTION 



ir 



Qroup 
PORKS aTsTST or (ll) 
containing the 
learning analyses 



OUT^jT 



PORMS for BUXncS of 
behavior (3ub-STEPS 
or terminal behaviors) 
to be taught in a 

succession 
instructional rs 

▼i 



Job A»d ContenU 



CfHTCRIA FOU 
IDCNTirVlNQ INPUTS 



ACTION TO BE TAKEN STANDARD FOR OUTPUTS 



FOR^IS TO USE 



-MATRIX: Adequacy 
of procedures for 
'GROUPING*' 
behevlor to be 
teufht In en 
Instructional 
Hour 89 



SUr^^JkRr OF 
PIIOCCDURCS 



8fl 



Required Maleruts 



COMPLETED MATERIALS 

STEP 


COMPLETED FORMS 

STEP 


BLANK FORMS 






A.S(h) or (n) FORMS 
carried forverd from 


C 3.1 
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Sub- STEP 



C.3.2 



JOB DIAGRAM 



INPUT 



Identification of 
the magnitude of 
leeurning difficulties 
in a series of 
Sub-STEPS 
(or terminal behaviors) 



ACTION 



Group 
FORMS A.5(U) or (ll) 
containing the 
learning analyses 



ii 



OUTPUT 



FORhB for BLOCKS of 
behavior (Sub-STEPb 
or terminal behaviors) 
to be taught in a 
succession of 
instructional hours 

• iii 



A la rge series 
of behaviors 
whose component skills 
to be learned are 
relatively EASY 



I v*a 



Group the large 
of A.SC*) or (n ) FORMS 
to Identify 
what will be taught 
in an J nstruct lonal hour 



v.te 



A block of 
a relatively large 
amount of behavior 
to be taught in 
an Instructional hojr 



vl .a 



A smal I series 
of behaviors 
whose component skills 
to be learned are 
relatively DIPFICaiT 



Iv.b 



Group the _ 
of A.5(^) or 



smal I series 

rrn forms 



to Identify 
what wi 1 1 be taught 
In an Instructional hour 



A block of 
a relatively smal I 
amount of behavior 
to be taught In 
an instructional hour 



vl .b 



^The dBcriaian as tc ha) much u^£ll be taught in an inetructional hour may be changed 
later" during TASK I when instructional materiale are actually being developed. 



ERLC 
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JOB PROCEDURES 





page 


SUMMARY OF PR0CEDU7.ES 


38 


Adequacy of procedures for 
"GROUPING'' behaviors to be learned 
in an Instructional unit 


89 
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C.3.2 



ILLUSTRATION SUMHARIZING PROCEDURES FOR CREATING 
BLOCKS OF BEHAVIOR TO BE TAUGHT IN AN INSTRUCTIONAL HOUR 



#1 



ii. Review the identification 
(made In Sub-STEP 
of the patterns of 
anticipated learning 
difficulties for a series 
of Sub-STEPS (or terminal 
behaviors) : 

••A larger series of 
easily learned behaviors 

••A smaller series of 
behaviors which are 
difficult to learn 



#2 



a* GROUP blocks of behavior 

(to form instructional units 
of an hour's duration) 
according to anticipated 
learning difficulties: 

*«A bigger block of easily 
learned behaviors 

••A smaller block of harder 
to learn behaviors 

b. End up with sets of A.5(^) 
or (II) FORHS grouped 
together for each and every 
Instructional hour In the 
total program.* 



^Tha illuBtration belou> for one inatruotional hour ahaua too FOFMS grouped together. 
The poeeibilities are from one to tM or more (depending on the learning 
difficulties involved) 



FORM A.S(^) or (11) 



FORM A.5(^) or (11) 



=11 



-CCD 



■■=m 



-A 





























































































- 


















































































































4 
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C.3.2 
STANDARDS 
MATRIX 



ASSESSING THE ADEQUACY OF PROCEDURES FOR GROUPING 
BEHAVIOi^S TO BE TAUGHT IN AN INSTRUCTIONAL HOUR 



PROPERTIES 



RELEVANCE 



CRITERIA 



'Crmatum of BLOCKS of bshapior 
ccr€ basmi cm anticipated 
diffioulti€9 Btudsnte iHll haU0 
in learning the oompcnent Bkille 
involved in eaoh Sid>-S7FP or 
texmnal behavior: 

• •The lo^J* the anticipated 

difficulty, the more Sub^STKPS 
(or teminal behaviors) will 
be blocked together into an 
instructional hour 

• •The higher the anticipated 

difficulty, the fmJer Sub-STEPS 
(or terminal behaviors) will 
be blocked together into an 
instructional hour 



COMPLETENESS 



'The entire instructional progi^ 
ie represented by a suacsssion of 

BLOCKS of bshavior 

'Each block of behavior ie 
represented by a set of A»5(4) or 
(11) Foms 



ERLC 
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0 



STEP 



C.3 



COMPLETION CHECXLIST 



IDENTIFIED 


PERFORMED 


PRODUCED 


FORMS COMPLETED 


The extent of 
learning 

difficulties for e 
series of behaviors 












Grouped blocks of 
behavior to be 
taught in separate 
Instructional hours 








?1 



